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7486 EmIC TRIODE, PRt~WTONENINEK M EASURE

SECOND "UATEL PROGRESS REPORT

1 mOB 1962 TRR7OH 31 DECEM 1962

Objective: (1) -To provide Improved vaci exhaust equipment for
process ing 7486 tubes.

(2) To improve tube ratings by evaluation on neW teat
equipment.

(3) To increase tube life expectancy by Improved tube
design features.

(4) To demonstrate 100 tube per day production capability.

()To prepare and distribute progress reports.

(6) To prepare the Stop II report covering a rate of

10,000 tubes per month.

CONTMCT NO. VA"36,039-5C-86738

SIGNAL CORPS INDWTR A IMPRW

PROCUDUM UUDWIS NO. 15

CL.ASSIFICATION - NONE

REPORT BY -j. D. M-RHAL
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Design of exhaust equipment has been completed sad orders have been

issued for compnnts. gpecial test eqUipmentt has been compl-eted. Life

tests have been started for evaluation of the presenmt product. Comlete

resultsB of heater design chonoes ah ot availabl a Tests 6n effects of

* 1 nov cathode sa" masks are still In pwarp.



2.0PU06

One of the objectives of this contract is to provide improved tube

processing equipment capable of producing 100 tubes type 7486 per day. the

principal Improvement in processing Will be to fire component parts and seal

tubes on ion pmp exhaust equimient. Other Improvements in cathode spray

equipment and assembly jigs and fixtures are expected to improve the uniform.

ity of the product. By evaluation under various conditions on new test equip-

ment it is intended to reflect the benefits of this work in improved ratings

* of This tube, peticular-y in the areas of high frequency performnce, and to

give assurance that these ratings will be compatible with stable performence

during life.

This evaluation includes life testing at increased values of plate

dissipation and cathode current, under 450 megacycle conditions. Performance

tests will also be conducted at 2200 and 5900 megacycles.

Design modifications will be made to the heater to assure longer life.

The advantages of tungsten-rhenium wire and darkened insulation coating will

be demonstrated.
The test requirements for the Improved tube ae defined b te -CL-7001/74

specification dated 21 ma 962.

.. 2



3.0 NPRT I VE AND DTA

I3 p.1 TASK I w VACUUM R2MUST N4UM

A request for bids was issued to three suppliers of

vacuum equipment once the design had been completed. An

order was placed with the Ultek Corporation for the complete

unit with dual exhaust and sealing chabers. The selection

.. was made after considering price as well as compatibility

with design criteria such as puping speed and valving.

The design includes a basic stainless steel bell Jar
type chamber with an Utek 20/60 Boostivac roughing system.

The high vacuum pump is to be a 400 liter per second ion

pump with Boostivac elements that increase its pum-ping

speed to o000 liters per second.

This system is to be ready for inspection by General

Electric at Palo Alto by March 15, 1963, and should be in

Owensboro by March 29, 1963. It will be installed at its

operating location in order to eliminate Some waste time

and effort in another moving operation following provenout

-- as was originally planned. "e possiblity of damage dur-

ing such a move is also eliminated.

3.:2 TASK II - TEST E-UIOWr

1 3.2.1 - 50 m L TEST

Construction of 50 Positions of 450 Mc life test has

been completed. Fifty tubes from the 325 tube group



mentioned in the last Quarterly Report, (3..7, p 9), were

installed in this equipment, with 10 tubes subjected to each

of the five test conditions listed in Table i. These tubes

have completed 100 hours of life with one inoperative failure

at 86 hours on Condition 2.

9b Ip ig P(in) PO
Condition (Volts) (ma) (ma) (Watts) (Watts)

1 150 7 3 1.25 o.6

2 150 10 5 1.5 0.85

3 200 15 7 3.0 1.8

4 250 15 6 3.75 2.3

5 350 20 8 7.

Table I 450 Mc Life Test Conditions

3.2.2 - 60 CYCLE LIFE TEST

Construction of 100 positions of 60 cycle life testing

equipment has been completed. Conditions were established

comparable to those reported above for 450 MC ife. The 60

cycle life test conditions are found in Table iI. One hundred

tubes have been installed from the 325 tube sample already

described, with twenty tubes to be tested at each of the five

test conditions. These tubes completed 500 hours of life

during the first week of January. There were eight failures

during that period, but only four have been returned for

analysis at this time. A more complete summary of this test

-4-



will be presented -in the next Quarterly Report.-

EP 1-k 1-6 99 P
condition (Volts rms) (ma) (Ma) (ohmn) (Watts8)

11 130 11 168001.

v2103 15 2. 220 1.5

3 130 -1 2 .3 20 .

V4 150 17 2.5 2700 2.5

5 -130 21 3.5 1600 2.5

Table II 60 Cycle Life Test Conditions (eg 14V)

3.2-.3 2200 MC AMIER CAVIT

'The evaluation, of the 74-86 tube in the amplifier cavity

shown in the last Quarterly Report was continued. The con-

ditions in the specifications SCL-7ool/74l dated 24 Iby 1962

and shown below were used as a starting point.

SF- 2200 Mc
I. Ebb =250 Vdc

Pd. & Rb/Ib =13 m~dc
Gain -5 db

Po 25 WM

The gain and power output figuresa given indicated that the

I. RF driving power should be Approximately 8 nwJ. Using this

driving power figure with the above conditions of supl votI

age and plate current gave an ave rage power output of 175 tM

for 10 sample tubes. This represents a power gain of 13.4 db

-showing that the tube is capable of considerably better per-

formance than antIcipated in the specification. The applied

"



plate voltage for these -10 sample tubes averaged 210 volts

measured ion the plat e side of 9b.

Tufurther explore the tube's potential -in this circuit,

drive power Versus power output and SiLn curves were taken

at a plate Voltage of 200 Vdc and at two Values of plate

current, 13 mAdc and 18 midc * The results are shown in

Figures 1 and 2.

From these data, tentative test conditions have been

established. Final test conditions and tube ratings wi-l

be set upon the completion Of sufficient life testing of

tubes from the pre.-productionrm These tntative teat

conditions are:

6f-3 Vac
Eb * 200 Vdc

ft 13 m~dc
Ic - 2 mkdc (max)
F - 2200 Mc approx.
Rg 1000 ohf15

Pd 50 MW
Vazy Ek for lb *13 mAdc
Tune input and output cavities and loading
for mx Po
Record Po,, gaini, and 3 d!b bandwidth
ft - 350 x*! min
Gai M 8.4i ft min

3-2-4 - -5900 M QeCILTATOR ChVI'

The final test cavity design is shown 1A cross-section in

Fiue3.. This is a re-entrat circuit otmedfr te 7486

at 5900 mc and tuneable around this frequency.

Fiftyr tubes were evaluated in this cavity and the results

-6-
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of the power output test are shown graphically in Figure Ii,

These tubes gave an average Power output of 35 i Vith A

minimum of 13 and a, mwaxifum of 143 W when tested under the

following conditions:

F -9 00 Mc appox.
Ef -6.3 Vac,
Eb_ P200 Vdc
Zkf b - 13 m~dc
Ic * 2 t.Adc max.

Ajust cait for M-m Po at5900 . 50 Me
* ith a standard tube having Cgp and dot within

2% of bogie.

* it was found that after setting the cavity as above only

minor peaking of the output coupling was necessary when

changing tubed. g o adjustment of the feedback was required.

It is proposed that the tubes be tested at a constant Plate

current of J.3 mAde and that this be set by varying the cathode

bias.

* On the basis of the tests on these fifty sample tubes,. a

minim=m power output of 10 .11 under the above specified test

ga -. cndtons appear* to be a reasonable objective, rather than
the 5 zW riinit Proposed in the SCL..701/74 specifictos

3.e2.5 l- W- DMEING SAMPLES

The first lot of engineering samples is due to be shipped

on FebOruary 19,. 1963. These will be tubes of the present do-

-"sign which were withdrawn from a Production lot of type 74.86.

The tubes to be supplied will be tested on the new equipient

"lo-
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described in Section 3,2, These tests should be completed

during the Month of Jantlry The sample Vill be held until

life test data afe available. This will not delay delivery

of the sample.

3.3 TA-SK III - UED283IN IRYU

3.3.1 - HEATE DUBIG

Rsults of heater design changes Vill be delayed due to

late arr ivl of heater coils. Construction of tubes was to

be completed by the efd of Ja.uary This will nov carry

over to include the first week in February. Life testing

and efalustion My also be delayed a libe period to the

first week in Merch. The schedule can still be maintained

by an added effort to complete the construction of tubes
incororti design lpovIeMntS within that assigned

Analysis has begun on tubes subjected to progressive stress

beater-cathode life. There were fever failures in each of the

three lots of tubes wth "darkend! heatrs. T brea

are not always evident, but the spot at which most visual effects

of failure were found is at the top of the coil nearest to the

cathode lid. The fail1ures on tubes with normal Nwhite" beaters

occurred more adomly over the coated surface.

3.3e2 CA C nT OUU tdS

A delaey was also encountered in the cathode spraying phase.

K -2



This was due to the appearance of a higher percentage of

fail-Ures in all1 production lots on testing for grid recoVery.

The f irst lot of 90 tubes was not Pita"4 on life test for this

re-on.e

Lie tests on other'lots have, been conducted at hge

envelope teMperature (2$0 0C) which is deigned to accelerate

changes In tUbe pf"Mters. 0ne such test COsists Of redUC-

Ing the heaoter voltage (6.3 voalts to 5.7 Volts) while observ-b

ing a change In transconductace * There was a higher percentage
of change for this charateristic within the lots of tubes made

with cathodes which, had been spraed with the overhanging lip

itype of mask. There was a reduction, of the accumdation of

cathode coating in =esirable areas which vas the ptupoee of

the design.

The use of the second spM ask design, consisting of a

beveled f ILt, also reduced the accimation of cathode coating

In undesirable areas - The initia tests for electrical charac-

teristics appear favorable.

413P



The vacuum exhaust and sealing unit has been ordered. The special test

equipmentt has been completed mad tests a"e being performed with it. The

first lot of engineering saoples is being tested for delivery7 on February

1 19, 1963. Tests on heater design change s have been delmyed but inay be

put back on schedule by an extra effort during January. Final lots design-

ed to teat cathode coating techniques should be comipleted during January.

Selection of final spray mask design vill be m~ade following -life tests on
these samles.



5.*0 PROGRAM FOR THEl ?IE IU L

Periodic checks will be made with the Ultek Corp. to assur progress
and delivery by established dates.* Additional effort Will be directed to-

ward comrpleting tests an heater designs and on spray mask effects. se 1cc-

tion of best design will be made followiag life testing. Final design spray

fixtures will be built. Construction Of tubes 1ncorporating design laprove-,

ments will be started.
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6.0 LIcATI0=1, ROMS AMD CO

6.i POLICATIO N None

1 6.2 EPoRTS w monthlyReport No. 14
ME Par Tube Type 71486

- by J. D. Marshall for the period of1 October 1, 1962 to November 1, 1962

Morithly Report No.
.1. P34 or Tube Type 11486

by J. D. Marshall for the period of
November 1, 1962 to December 1, 1962

Monthly Report No. 6
P34 For Tube Type 7486
by J. D. marshal! for the period of
December 1, 1962 to january 1, 1963
Quarterly Reprt No. 1

PFor Tube Type 7486
by J. D. Marshall for the period of
19 June 1962 through 30 September 1962

6.3 COMPEEZS~u - None

i.

II

V
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7.0 PERoNNEL

Time spent on the program during this report period was as follows:

L 3. D, Campbell 96 hours

J. D. Marshall 194 hours

I- S. A. Jolly 214 hours

" L. F. Jeffrey 170 hos

H. W. Grant 152 hours

J. R. Osborne 10 hours

G. 1. Moore 8 hours

Submitted by:

- Planar Tube Product Design
.. Receiving Tu!be Depetmnt

Approved by:

J. D. Campbell

Project Engineer
Planar Tube Product Desi
Receiving Tube Department

i2
_. ,-20-



GENBEL ELECTRIC COMPANY
ELECTRONICS COMPNENTS DIVISION

HECEIVIM TUBE DSPARIMET
OWENSBORO, KMNTCKr

SUBJET: Second (2nd) Quarterly Report
Order No. l9O57"P62-81-8l
Contract No. DA-36-039SC-86738

Advisory Group on Electronic Devices2
346 Woadwayp 8th Floor
New York 13, New York
Attn: Cairman, Lowe Power Devices

Armed Services Technical Informtiont Agency 10
Document Service Center
Arlington Hali Station
Arlington 12, Virginia

Ccomanding Officer1
U.S. Army Electronics Research & Deve lojuent Agency
Attn: SLAS-R

Mr. Sheppard
Fort Monmoath, New Jersey

Coumand-Ing General
U.S. Army Electronics Ccauand
Attn: AMSEL-PP (PD-%b)
Fort Mormoth, New Jersey

Ccmuanding Officer
U.S. Armw Electronics ftmarie Support Agency
Attn: SEMI-PFE, Mr. E. Anderson
Fort Momoth, New jersey

Canadian Liaison Officer
Office of the Chief Signal Officer
Department of the Army-
The Pentagon
ihshington 25, D.C.

U.S. Aimy Electronics Materiel Agency
Attn: Chief,. Quality Assurance Operations Div.
225- South 18th Street

Phiadiplta3,Pennsylvania

BeUl Telephone Laboratories
Murray Hill, New Jersey
Attn: Librariant

Sylvania Electric Cupany
kporiwi, Pennslvania
Attn: Mr. Co Douglas



GENERL ELCTRIC COMPANT
ELCTRONICS COMPONEN DIISION

RECEIVIW TUB DEPARI4EN

SUBJECT: Second (2nd) Quarterly Report
order No. 19057-" 62-8sB
Contract No. Dk-36i-Q39SC-86138

Vtobr-of Copies

Radio Corporationt of America
garrison, New Jersey
Attn: Mr. Clarence West

RAytheon Company
Withaz 54i, Massachusetts
Attn:i Manager, GoVernment Relations

Tung-sol Electric,. Ind
Bloomfield., New Jersey
Attn: Manager, Government Relations

U.S. Anrv lectronics Materiel Agency Balance of Copies
Attn: SE[iQ-H2b

--~ Sot Eghteenth Street
Philadelphia 3,. Pennsylvania


